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A PROCESS FOR THE IN SITU EXTRACTION OF OIL FROM SHALE BEDS AND 

SIMILAR FORMATIONS 

Applicant: > F. Ljungstrom 

Svenska Skifferolje 
Aktiebolaget > Orebro 

The present invention refers to a way of extracting,; oi 1 from 
shale rock and similar beds in situ by means of channels which cut 
through the shale strata, are' supplied with heat for the heating 
of the shale bed, and which are separated from the 'outlet 1 boreholes 
formed in s the shale by means of shale 'rock sections in between. 
The object of the invention .is to achieve an improvement of this 
established procedure, in particular with regard, po the quality 
and composition of the extracted products , which is essentially - 
obtained by embedding heating elements which* are preferably heated 
electrically, in heating boreholes , and which have smaller cross 
sections than the cross \siections of the boreholes and by introducing 
into the interspace between the channel wall and the heating element 
thus obtained a filling that transfers heat from the heating element 
and the shale and, simultaneously counteracts or prevents^ respec- 
tively, a flow of the oil products gasified from the shale in the 
direction towards and along the heating element. 



Page 2. 

The invention will, be more thoroughly described below with 
reference to the modes of implementation as shown in examples . 
illustrated in the enclosed figure^ and other accompanying charac- - 
teristics of the invention which will also be discussed. 

Figure 1 illustrates a section through a part of shale bed, 
in which the arrangement of a heating element installed according 
to the invention for the accomplishment of the process is shown... 
A vertical section through a rock formation according to a modified 
design is shown in Figure 2, and a flat view of this latter design 
is in Figure 3-. 

In a shale bed, 2, vertical channels, £ in Figure 1 and 9 in 
Figures 2 and 3, are drilled, in which heating elements are embedded 
These can consist. of. coiled pipe 4£ according to Figure 1, equipped 
with inlet 3_2 and outlet 3_6 for a hot medium, gas or steam, which 
then remains separated from the surroundings during its passage *. 
through the coiled pip'e 44. The pipe 4_4 can in addition be designed 
as an electrical resistor and function both for the fluid conduction 
of the medium mentioned and for the development of heat accompanying 
an electric current. With the design according to Figure 2, an 
electric heating element r7 is used. After- the heating element 
has been inserted the channels are filled with backing sand a 
maleable substance, respectively," such as cement, clay or other 
suitable filler. The channels can be closed at the upper ends by 
collars Tl, 2_8 which must necessarily be cemented into the rock 
foundation. On top of the shale bed 2 there is often an overlying 
stratum of lime 4_7 (Figure 2) with a thickness of several meters. 
Then -the. electrical resistance is only active within that portion 
of hole 9_, which is surrounded by the oil-bearing shale. In other 
words, the -electric current at. the level of the lime laver is con- 
ducted through low resistance wires and therefore thermoelectric 
heat is not developed here to an appreciable extent. 

Besides the channels' mentioned above, exhaust holes 8 according 
to Figures 2 and 3 are made in the shale bed, through which the 



products "formed during the dry distillation [carbonization] are 
evacuated, and which consequently do not, contain any heating ele- 
ment. These "exhaust" holes' 8v which rare- sealed from, the limestone 
at the top by collar 27, are connected through ducts 52 to a con- 
denser which is best cooled by either air or cooling water. 

At the surface expanse of the shale bed, channels 9 and 8, 
respectively, are arranged in such a way, as exemplified in Figure 
3, that a heat-supplying channel 9 is surrounded by a number of 
exhaust holes 8. It is particularly advantageous to carry out the 
heating of the shale bed. so that a wave of heat is transmitted 
horizontally through -the shale bed, for example in the direction 
from the line of holes £0 in Figure 3 towards the line of holes 

, *- » * 

41 through a successive connection of the heating elements, 

"When this heat wave in part of the shale bed reaches a temperature 

of. about 300°C, or prior to this, the shale begins to release 

- . ... - i, ■ 

combustible gases which in part are condensable and in part not 

condensable and which .are conveyed to a condenser, common to a 

plurality of channels'. 8 which separates the former from the latter." 

The incondensable gases can be used, for example, for the preheating 

and heating, respectively, of a new. zone of the shale bed with an 

arrangement as depicted in Figure 1. The duration of the degasi- 

fication periods' may be adjusted to the desired degree , by such % . 

variables as the distance between the; holes, which can be, for 

example, 1/2 to ' 2 meters. The. maximum temperature of the mentioned 

heat wave can. amount to approximately 500°. 

The hydrocarbons formed during the distillation process in . 

the shale rock include condensable products from the lighest 

■ - * * 

petroleum [gasoline] to the -heaviest oil . Because the heating 
channels according to the invention are filled, the result is that 
the hydrocarbons are driven in the direction of- the outlet channels 
8, and thus. away from the hot heating elements. Otherwise, of' 
course, the. hydrocarbons would find their way to these elements 
to a large extent, especially in the lower part of the shale layer 
because of the high rock pressure .prevailing there. . The extraordinary 
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advantage is thus gained, that an unwanted cracking of the oil pro- 
ducts is essentially avoided. The : heating method according to the 
invention therefore allows recovery of a considerably greater 
percentage of high-grade gasoline products: than/with. presently 
familiar methods. 

While a shale bed section is being supplied with heat, an 
expansion of the shale sets in/ at least in the beginning, in the 
longitudinal direction of the heat supply channels, and thus in 
such a direction as to cross the shale layers. If a number of such 
channels are simultaneously heated then thes£ create within the 
shale mass static pillars of heat with a greater height than that 
of the colder shale mass located in between them. This shale mass 
therefore becomes affected by forces directed in a vertical direc- 
tion, the effect of which is to separate the different : strata of 
shale from one another, so .that' the combined vertical displacement 
of these plus the gaps formed between the strata of shale approach 
a configuration that corresponds to 'the shale layer at its highesk 
temperature around the heated channels. In a cross section the shale 
layer assumes the appearance shown schematically in Figure 2 . On 
the other hand the shale layer within zones 5_£ limited by the dotted 
lines 53 in Figure 3 of .. the shalemass shows a falling.'- temperature " 
from the holes. 9 to the holes 8, and. within the resulting .temperature 
differences the degas if ica tion* can be considered to continue at 
different temperatures, for example from 300° to 500?. A certain 
molecule which is released from the shale mass at point 39 during 
the dry distillation process will on its' way from this point to the 
outlet hole 8 pass through temperature zones of lower temperatures 
than that existing at point 39. 

^^^^^^^ ■ 

The pipe system shown in'Figure 1 can be used for different 
heating purposes by allowing the existing channel in a previously, 
degassed hot zone of the shale bed to conduct a fluid stream by • 
means of pipes laid on the ground. Air, water/ steam or other fluids 
which are heated in the process may then be -led to a channel in a 
shale bed zone where the oil extraction is to be started or is 
already in progress. 



.After the rock mass has been, degassed, it wholly or partially 
consists of what is called shale coke, which indicates that after 
the gases are driven off, .combustible carbon remains in the shale. 

* - ' » ■ * * ' ' 

According to the invention the rock mass can be ignited before or 
after cooling and the residual shale coke can be oxidized to shale 
ashes by introducing combustion air ^ to ! the existing channel system. 
A very slow combustion that persists for several years can in this 
manner remain in progress, and the heat thereby generated can be 
utilized for various purposes, such as the heating of shale rock 
and hot water for homes, steam production, cultivation of plants, 
etc. According to the invention the cultivation of plants can also 
be carried out directly on the shale rock and in this way utilize 
the heat stored in the rock for a great many years. 

■ • * m - ■ - . 

L * T r *" ^ r 

Patent claims : 

1. A process for in situ recovery of oil from shale- beds and 
similar rock layers by means of channels that penetrate the shale 
strata, and are supplied with- heat for the heating of the shale 
mass and which are .separated from the exhaust, holes formed in the 
shale by means of shale bed sections in between,, characterized by 
heating elements being embedded in the heating ■ channels , which are 
preferably heated electrically, and which have smaller cross sections 
than the cross sections of these channels, such that the interspace 
thus obtained between the channel wall and the heating element may 

be provided with backing sand that transfers heat from the heating 
element to the shale and simultaneously counteracts or prevents, 
respectively, the flow of oil products gasified from the shale, in 
the direction towards and along the heating' elements.- 

2. A process according to claim 1, characterized by the inter- 
space being filled with a cast compound. 

3. A process according to claims 1 or 2 , characterized by 

the fact that a heating element in the form of a pipeline is brought 
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down into the heating channels, and the inner part of the pipeline, 

. * .' . . ■ * ■ > * ■ 

through whichis led a hot medium, is entirely separated from the 
channel and that the heat supply to the pipeline is also produced 
electrically/. - 

4. A process according to one of the previous claims, char- 
acterized by the fact that the channel system made in the shale 
bed* is utilized for regenerative heating of the rock mass in which 
channels in a previously degassed hot zone of the shale bed are 
connected with pipelines over the ground arid are allowed to conduct 
a medium which is heated in this zone, and also characterized by 
the fact that- channels in an untreated zone of the shale rock are 
directly or indirectly ' supplied with energy utilized in this manner 
from the previously mentioned zone. 

5. ,A process according to one of the previous claims, char- 
acterized by the shale coke remaining in the shale rock after the 
degasif ication is combusted to produce shale ashes by introducing 
air into the available system of channels. " 
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SViCNKKA «KIP'KKi:(»U|.; .\KTI|.:i;.M..\<iKI' < >m;i;i;. >. 
SiiU utt utvim.a „y„ ,„• skiin rh, ,^ , K |, ,|.yliki in Mtn. 

' I , |»l'ifiii:irtr: >. I .j u n-nl niin . 



Korcli^;,,,,',. upprinni,,;, l.ii , , ■ till ,-lt 
salt alt ulvmna m- skiflerl.e. ^ \.,h d\- 

likl in Ml., me.lelst skiflorla'jreii skaran.lc ka- 
luler, v.lka tiHff„-iis viirnic f<ir ii|.i>v:ii iMiiia- 
av sk.ffe.massan ,.rh vilka a... skilda frjln i 
nK. Krn i.tr,.nn;, ( |,- a vli.ppsk analer medelsl 
mi-M:.nl. «-:„.„!, •. pa.lier :iv skiDe. I...-H V >,,,-. 
'""""o"' :•»-.-. .all a.sladkon.m:. e.'f ff.rl.'ill ' 



' "'o av denna k;imla uii-t<xl specielll i -.vse- 
ende ,»a de ulvunn:, pn.dnklernas l.esk all en- 
lu-l ..Hi i _ siuHmansallni,,}.. vilkel vasml li 
e.nas .li.rij.,.,,,,,.1. all i iippvarnmin^skanaier- 
na nedluias vanueelc.nenl. vilka fiuvl radesvis 
u|i|.y.r,„;ft_ p-, dcklrisk v-itf. ,.,•), x 
'•"'xl';' tvarseklimisa.ea ,,,. ss:i -k;,,,.,.,,.,., 
varseklmnsarea ,„ l, j ( |,.| sa e. hallna .,„•!- 

lammnmH nu-llan kanaka.-,. .|, varr,,,-, !,- 

'nenlcl a,,|„ m-,s lyllmassa. <„,,, I . ., , , i.-.l I ., . 
varuicve.^.,- ..iel!-„, v ; . r.,.«.,U. lli ,. 11 ,,. t ,„.,, 
sk.lTcni <,cli samlidi-t nmlverka. resp f,i,-- 
Inndrar en si i « n 11 i . , - :lv de llr skiflVn. f,,,- ^ 
sa.le ..ljep.odukle.na i riklni,,.. m ..| ,„ l> lan^s 
"lined vain. eelemenlel. " 

ri.j.finnin.i;.-., skall nrilan nai.na.e |„. skn - 
v:is mule, l.anvisninj- nil a i,if, i; , :(1 | t . ri lnin»' 
so,,, exen.pel visade utfnrin-sf,. ■■„„.,■ iiv ,)en- 
.sa.mna. v:,, virl ii veil andra nppf innin^n kan- 
lie ccknamle e^enskaper sk„la an K iv.,s . 

... l'V' , V ' S;,S P.-** 1 '"" ««-H«»m ell pa.li av 
cl I skill itIiitj;, , vilkrl .ii,- :l nl„a«t ell for siil- 
le«s «.-ii. : „,r„rs„„|,. c-iml i-t . . ppli .1 . . i . , , , 
..nlMal variiiwl.-nipnl. I n s% 2 visas ciT.Tli- 

»"...r.. 1 . i .'slu, 1 Ii fj;.. ;, ,., . ||lvv 

a\ ilciwia siiui.v iiiroriii-sloini 

I HI skiff,.,),,.,.;, ifl , ll ,. l „ )(1I .,. ;ll|) . ; 

ki '»-! • ' »'«■■ I I'Hork nade mum! I ,„•), .j fju J 
'•••Ii...-. ..U-.I '.l, i vilka vari.„.,.|..,.i«-„'| .-inl.rin^s 
)cssa u„n;i ultras , v Kirsli,,-, ., , 

>;■« ;;:* '••»•. h.,,- : ^ Ilf . a . S .JJ (I:irvi(l 

« i«'«i mii- |.assa K r Kl . „ rf.rsli.,-,,, 44 iir 

sMI fr.M. um^vninK,,,. -I-I k,n d' 

v"..-.,. . . s "" 1 r< -" <>v«tI.i m^.iide :, v 

...no i{cn,.„, ,-lfktrisk slr,i,n. Vid ,ir»rii,..s- 
f l "'"'Kt n«. "J iU ,va„d,s CI Hck.risk, 



van. llr l, n.. nl 17. Sedan vannrrlri,,, mI. i ,„•,(- 
lorl.s. ullyllas kanalnna in.d , u imh.n.v, , C xp 
^jlili.iass.,. s ;1 s.,i,, -nit-iil. Ii-,., c ||,., ,: v li',i 
va.ial.ri,., kmii,:, iip,.! ill x I .!!>(„.. 
oik _l. 2.S, son, lampiif.,.,, , ; 
In-.— .linden. ()v.:npa skil IV, l.e.-vl v ... ,,,,, 
"vei l.-.^r:.! k:,lkla«,T 47 . I.^. 2. •■„ 

! "'I'Ml-h.-l :iv n.an^;, Tnclei . % i.i d, l . 
! V' ! ■' ;4i "" K, t ar xerks:,,,,! i 

! '•;•." « ,H :,v '«»'«■» !». a.- ,?: „ 

! "'.('•f<.' a...lr skilTe, ,,. Den . I. U I , ,,k : , slV - 

j I. Mimes' allis-v ,„. ,| slaii.lVt u-.j. 

| "". K ar. s,„„ ,.„i x:i ,,„.,, |.. ||u . , 

i n ' ; " V .." rh «'•''•'•'"• I'ar ieke ^is., v .,.,7 lr ', 

]• nai.nivard iilsiiaekitini;. 

j IV.r..l..n, .1.-. ..% ; ii,.».-,,r,...| ; . !..„.:>!, . 

, k:.M:d,., .S ,„!,., fj.. ,„.,, , , _ 

K<'l. K.-II..IH vilka de vid I ..ndesl ill;. I i,„ lrl . ,|s|- - 
! l"-..d„kl, ..vle.!;^ ;„i, vilk... .'|| K .. 
i M..v„„. 1;1 nay..., uppv:,,,.., - 
,)rss: ' K. s ...j.„|,|i •';„•.. (ili. 

sin na av !«.. K 27 . sl/i ^1:1 , iVdMu,,.,, .V*"; 

:"'"";i'-is,. , e„ u„i,,v. r ,. vi;.,:,, , ;i „-.; , 

i ylulslraeknin^-n .-, v del .sl< i 1 1 r: !„•, s-,,-. 
sl<Mll avve.k : .s. anl,rin^,s kan.de. !; .vs., * 
|'a sail. s,.n, IV;in,i;ar :.v' fi.. .( .,. 
van...e.ill,,.rse.kan,l !, 1>1MK i u . s ; .T < M . : ■ 
- vl..ppsk ; .nal. r X. Del ; „ sa. sk ill I ,, del ,k I '.| 

*•» av var.ne Inuisonlelll l.,,!,^,,,! 

inkuppli,,, iIV vain.eelen.r;:,;. ' si l 

'• '..''•'"("•-alu. av.n.kri,^ :ilHr eller l,?|j 
*.n- hnrjar ski.le.,, a,,iva iMannl.a, , • 

■ ; k,,,.,,,,,,!,;,,, „, ; 

'■ •' ' s "' '«••■:•* i - " r.-ir -II lh.,,,,1 ,,..„,. 

. « ^ ^MKMisan, k,..,dens,„-. s avski.i' i ( . 

•".-I.a..des,„a,,.. I >e i>k- ilid.-n SeVaa ra 1 se ' i 
- a.ua.nlas ,,„• ,, ir . ,,. „" , . J 

till. 11 iiiy.slMin.eii enli-C Ii.. 1 » " 1,11 
l"Tiode»s lidslanpl v» riv ?, s ; ' ••' . '^T" '"-V 

valda avslandel. :.„„ k ' , , '! tf ,, » ,e » 
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motor. Den 11 in tic I :i vfii nir vaj^ons niaximi- 
l l- j ii | ic r:t t u r kan npp^a lit! umkrini; 

Do vid dcsl il lat iunsprnoosson i sk if In hor- 
net bildadc kulvalona uinfatla kimilonsorliara 
pinduktcr Iran don latlasle lunsinrn till don 
tvii-sla oljan. (it'tium att n ppx ai innings''* ana- 
lorna nil ■ enlist npplinniii^on iiru ii;riifyllda 
rrn;\\. alt kulviilena furas i ri U I it in- nud a\- 
loppskaiialcrna * t il. v. s. Imrl Man do hHa 
nppx armnin^soloinonlon. Kijcsl sknllo nani- 
li»on kwlvaTona i stor iilslracknini; suka sin 
v;?i« till dossa clement, spceielll i ik'M nedre 
dofon ;iv skiftcrlamcl till luljd av del d;ir 
radando l»oj;a lu-t-t ryrki-l .. Man vinnei salmi- 
,|t don utuun.idonUi-a U.rdolen. all en ieke 
unskxaid spallnm K oiler kracknim; av ol|o 
pn.duklcrna vasentli-cn nmlvikos. I ppxarm- 
'unL'vMH'I.Mlrn onli-l up|»iimun^n iiu-il -ivt-r 
,i:iVii.r rn nlvi-miiiii* av pt u< enl nelll \asciil- 
|i-l mora lm^xardij;a Ui-ix sin |hVmIu k 1 e r an 
\ i',t hilt ills kanda include!'. 

i'tuWv xaiiurtiliir.rseln till ell sk il h' iImi — 
p ;lI |i intWi.iiT aiiinnsl.Mic. till alt l»urja mod- 
i t) itt viil -ii in j a\ skiffc.rn i \ a rmet i I II < ai *m'I k a- 
nali'i n;is kin-di iklnin-. vilken Uorsar sIMIfer- 
hi-tcn. Mm At anlal dyiika kanaler saniiidi^l 

* b\V\:\ foinnal tut n ppx ai main ItiUhi dessa 
inuiit skil'liVKitassiin stariuh- v;ii mrpelnro mod 
stum- Imjdmall :in den nicllan desamma U- 
Ifi-ma kail arc sk ii I ornms.sa n. Meuna skiMei - 
massa Idir liarlVn' paYerkad av i \ oil ikah ikt- 

nitvcn i;nen do kiallrr. stun slraxa alt skilja 
df ulika skit fei la^i . n i r ' ,u varaVidra. sa all 
drssas sammanln^da verlikala mall pins mel- 
lan skit Iff l;iv r on iippkuhuia N|»alU*rna nai- 
mar ' sii^ (let, smu n»*»lsvarar skirtVr"lat;rft vul 
<li*ss hii^Nla tcin|K'i at ur kt in^; tlf ini|iv;ii-iiula. 
kanakrna. Sk il 'tVrla'^rol far i srkli<»u rlt ul- 

"sociiilr, s<»in si lu'iuat iskl visas i Ml;. A afid- 
l a siilan upjtvisai- sk i f t \-r la i;i i;l iii"Ui ttr mrtt 
slrt-rkadi' lin jn na .*».! Iic\;i ;i nsailr /uin i na ' .VI 
i fi- :i av skiifn -massah ctt lallamlf U'lnjir- 
i:,lm liAn liiilvn U lill liatcn S. c"»rh kan inuin 
do <tar\iil t».rikiiui iiimikIi' tfiit|u:ral n r<ltl fcrni- 
siTir.i a\ ^asr.inm'ii tankas tnil^a \*iil vtlika 
li nipcralnrrr I. r\. Iran -*U Ml till aUU \it\ 
vi- s miilrkx I s<'i.i vid pnnktt n :('.) umlvr V*mt- 
ilcsl il la I ii hi .^[m « .itssimi fii^uffs nr skil lornias- 
san. IvOMinii t pa sin v;ii; Iran dcnna |tunkl.lill 
:i\ !i.ppsh;"iK l N al l pasx'i a U-mpCral m /mu-r. 
sum alia uppvi.-sa kt^rc t i:in |»rra I u r an ili-n. 
sum rxislrra'r vid pnnklcn 

l)fl i fiij. 1 visaili* U'*lninK s sysloinfl kan 
.anviiiidas I'or tilika r u ppv;irumin^s;i ml a mal, 
^rimm all rn i on rtMian av^asad lu'l z«»n av 

' skilTiTltci ^i'l hi-fintlii* kaiial l»rint;as ^lmuhii 
over j(»rd laj^da Icdnin^ar alt ^enomst rum mas 
av ctt flnidmn, t. ox. lull, vallrn ollrr an^a, 
sum luinimlor u p|» vaiinos -ooli sodat\ t. ox. lo- 
des till on kanal i en sk if fei lioi '^zun # diir oljo- 
utvinnin^ skall inlcdas rosp. pij;ar. 

Sedan her^massiin av^asals, hcstar den hc)t 
rller del vis ;rv 6. k. sk ifl erk uks. d. v. s. gaser- 
ua iir(» u\dri\na, nict^ liriinnbtirt .ku! finite^ 
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^ 1 1 1 1 1 1 1 K\.u i skiuVrn. laili-l u 1 1| ifi tin i ii i;i*u kan 
h<.'i'i;ina>^a u Inn* tdlor idlor a v s v :d n i 1 1 1; an- 
landa^ in h \k il 1 1 -rkokson i dt nsamma lur- 
hriinna.N till skifforaska, ^cmmi mltirando a\ 
lui'bi aiinin^Nlul I i del forcl iiit I i^a kanalsy- 
stonirl iai mvokol lait^sain, niitlri man^a ar 
pai;acmlr luiltriinnin- kan pa dolla salt furt* 
i;a ucii did daivid liildado \arinot liliivllja^ 
'fur idika andamal. sasmii nppxai inning a\ 
sk il Torlioi ^ \ariu\alli-n lill IminI iidor, . an^- 
alslrin^, vaxlMillin;-; r.^d. \";i sttulliu^; k an axon 
onli^l uppl inniiii<rii inod furdel anlii in^as ili- 
rokl pa skil forlior-ol . sum pa sa siill nndor 
on lAn^ fuj jd :iv ar kan I il l;;ud<»^cira sij; del i 
Ikm^oI niat;aMiiorado varniol. 

Palontantaprclk : 

I, Sail all atxinna ulja nr sk i fl crlin ~ uo!i 
dyhkl in >iln i;u ili*I>l sk iffi rla-rt n skjit andi' 
kanak i . vilk'a Itllti'n as varnio t.»|- uppx ai in - 
uini; ax sk if I < i tu.isNaii noli xitka a'>» skilila 

dolst nullanhuuaiido parlior ax sk it ! oi In i ^-t . 
ka ii nr ho kna I dai ax. all i h pp s a i ni n i >l us| v a - 
nalorna nodl'i-ras varnurlonu nl . xitka twn- 
lladts\i> uppxaiiiias J>a olikllisk x.(^. i'mIj 
xilka hax.t mindro I v ai sotv In >u s:« i v.i a n doss.i 
kanalois I x ,i i si* k 1 i« ■ 1 1 sa ro.» noli att i dr! x;i' rr- 
|i;iiln;i iiii ' I a 1 1 1 1 1 1 1 1 1 1 1 1 ' I ■ nioilan k.uia:* ai; t i;o!! 
, M h x a i UU! Itiii. n I rl a n i n '.,-a s ( u ixUniassn 
sum I iiruu'ill.t i \ :i i mil .x i i -.in in.-!!. ui x.iihh ■- 
I'lriurntol uoli skilli in mil . •. _i ! i ) ! i ; I i l } li:*d\r:'- 
kar lisp. )< 1 1 1 1 1 1 id i a i t-;» slt.iiiiliiU^ ;»A *!r Hi 
skillorn l.ii -as.ii.'t ..I ppriidiikliTiia i likti'Mii 
inul tali l:in;_;s nt.iud \ a r uk o ! i 1 1 1 > ! t ! . ' 

'Jt. S:dl i- 1 1 ! i i^l pal onl anspi alvi'l I. k a 1 1 a r\ , *. 
nat daiax! .dt i i m I la 1 1 r u n in ioI itxiti*. t n ;-,jtit^ 
liar I x llniass.i 

A. Sail rtilt^i jt.d otil anspi akol I r'li ! \\ k'a:'.- 
lu-tcoknal dai:ix. :\\[ man i npp\ arum in- v 
kanalrrna md(.»r \ ai incolomoii! i t"tm :»x rn 
rurlodnim;, xais line ar lull ax^kdl iiau I...- 
nalcn »irlt :;i n- 'in \ ilki ii lottos i ll !tr!t mr- 
ditim, xaijamlo x ainnl illfiusof liM i.»ii(.!- 
II in urtl axrn *.krr pa rloklrisk x.:^;. 

-I. Sat! rnli^l n.i^t.l ax do I » «i r-.i-ndi pa-, 
t onla nspriikrn . ka nuVt cok iial ilar.»\. al! 
1 sk il I ri l»oci;i'l iippla^na -ka na I >\ s 1 . < i not ul- 
nvltjaN l»n i a i;fi i n a 1 1 x it pp vii r m n i 1 1 ax 'ht;;- 
iiiassan ;i'iii»iii all kanalrr i on rrdan axi'.a- 
sad Inl /.uii ax six il 1 1- r I to r^o I f i 'n !? '. n» la .s iii'.i 1 
lo<lnini;ar •<\rr ji'id noli lilin-a.s at! ^'iiinn- 
shuuinias ax rlt ntrdimn, sun* \ipp\ a rmos _ ;»x . 
ili'ima /on. <•< h atl kanalr: t on i ►!>rhand!ad 
/uii ax skil forlu-r^ol *!irokl idloi" indirokl lil ! - 
toras nr don liastnannuJa /inicji p;* dol'la siill 
I ill vat at ai;rn "onrr^i. 

0. Satl i-nli^l uannl av dr fntri;aondo pa- 
lonta nspi u kou, txanuolooknat dara\, att i 
skiflrlifOl^rl ollor a\^asnill};on kxarxaraudr 
skifferkuks. hu In aunos lill slcilforaska -cnuiu 
il^lurando a\ lull i dot furliandcn x araitdc ka- 
nut.iysLeinol. 
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Swedish specification 121 7^7 

Translation: page 1, second column, ^rd paragraph 
lines 10-17. 

"When this heat wave in part of the shale rock reaches a tempera- 
ture of about >0O°C, or prior to tU±i>, t;:e snale Le^ir.i to 0 ive 
off com'uustiMo ea^es which ii.-part ore .;onden;,aLie am in part r.< 
condensable and which are conveyed to' a conJensor common to a plu 
rality of channels which condenser separates the former from the 
latter." 



